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Abstract  
Flexibility is one of today’s key business requirements. Transferring flexibility to the 
enterprise means that the enterprise needs to be able to operate in different ways. Classically 
this should be realized by a high degree of adaptability. However, you could also foresee and 
forethink possible ways of doing business and build your company accordingly. We call this 
state, where an enterprise is constructed in a way that it is able to seamlessly enter 
collaborations, Enterprise Interoperability. In this paper, we conceive the concept of 
Enterprise Interoperability. Furthermore, we depict its characteristics and decompose it into 
partial areas of interoperability that affects enterprises. Finally, we conclude in a framework 
that comprises and captures Enterprise Interoperability.  
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1. Introduction  
In the past, companies often tried to achieve an increase in efficiency solely through internal 
improvements and organic growth. However, companies of all sizes face an ongoing 
globalization, fast changing technical environments and increasingly sophisticated customers. 
Thus, they have to cope with severe competition and new requirements in terms of flexibility 
(Lücke & Webering, 2003). Consequently, the concentration on the core competencies and 
the systematic supplementation of missing abilities and/or products through cooperation 
becomes more and more important for the success and survival in today’s business 
environment (Prahalad & Hamel, 1990). 
 
Within such an economy of globalization, the time factor is becoming more and more 
business-critical. Enterprises are forced to quickly react on market changes and new business 
opportunities. In this respect, innovation and flexibility are becoming the new critical success 
factors for businesses (Clark, Hayes, & Wheelwright, 1988). Apart from “classical” core 
competence orientation, a second stream of management is being established: The ability to 
always be prepared to initiate or to join new businesses (Davidsson, et al., 2006). This 
necessity for preparation to do business with other companies efficiently and effectively 
forms the foundation of the concept of Enterprise Interoperability.  
 
Even as these plug-and-do businesses are becoming more important, this topic is only slightly 
assessed, both in theoretical foundations and in organizational research. Therefore, the 
objective of this paper is to investigate on the nature of Enterprise Interoperability and to 
assess the way it directs the implementation of enterprise systems. The following section 2 
deals with the evolution of enterprise structural organization towards interoperability. Section 
3 addresses the original roots of the term Interoperability, namely the technical disciplines. It 
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expands this concept targeting a technical object to the business-orientated domain, resulting 
in the concept of Enterprise Interoperability. In section 4, we examine the core characteristics 
of this concept. Section 5 shows a level-oriented decomposition of Enterprise 
Interoperability. It splits the concept into partial relationships of systems, namely the 
interoperability between businesses, processes and information systems. In section 6, we 
consolidate these partial concepts into the Enterprise Interoperability Framework and we 
analyze how information systems can contribute to Enterprise Interoperability. Finally, we 
close with section 7 that will draw conclusions and will provide an outlook on future research 
directions.  
 
 
2. Beyond Adaptability 
Today’s businesses tend to improve their flexibility. Due to steadily changing markets and an 
increased degree of uncertainties and disrupting events, it becomes more and more difficult to 
predict evolutions. In contrast, the financial crisis has shown that it can be mandatory to 
economically survive, if you are able to quickly change your business. Therefore, enterprises 
try to get more flexible, as a primary subject (Ciborra, 1993). This flexibility mainly 
describes the ability of an enterprise to cope with changing environments, requirements and 
circumstances, e.g. (Upton, 1994; Tincknell & Radcliffe, 1996). When these external factors 
change, the internal enterprise system has to follow and change by itself in order to satisfy the 
new and upcoming needs. 
 
Flexibility affects different areas. You can differentiate it by the enterprise areas that are 
captured (e.g. management (Bahrami, 1992), sales and operations (Sethi & Sethi, 1990), 
manufacturing and production (Upton, 1994), finance, etc.). Obviously, all these different 
functional parts of the enterprise experience different kinds of flexibility implementations. 
Within manufacturing, the main objects of concern to be made flexible are machinery, 
processes, products, routing and volumes (Browne, Dubois, Rathmill, Sethi, & Stecke, 1984). 
Thus, in orders to realize efficient manufacturing, production logistics systems have to be 
widely flexible in terms of purpose and usage. On the other hand, if management is 
incorporating flexibility, the focus is more on demand handling and environmental 
influencing mechanisms (Volberda, 1998). Often flexibility is addressed or broken down to 
information systems or IS architectures (Fitzgerald & Siddiqui, 2002; Frazelle, 1986). 
Information technology is obviously not a functional part of the enterprise, but it highly 
affects those parts. Therefore, these authors argue that by transforming IT (Information 
Technology) towards flexibility you ‘force’ the organization to follow this development.  
 
Transferring this flexibility to the enterprise means that the enterprise needs to be able to 
operate in different ways. In consequence, companies need to assess the requirements for 
their businesses and need to adapt their corresponding systems. This ability to change the 
way of operations in systems is called adaptability. Duffy (1992) differentiates flexibility and 
adaptability by its degree of change. Following this, flexibility is the ability to satisfy new 
requirements without major change in the underlying systems, whereas adaptability provides 
the mechanisms to even undergo a major change, but effectively and rapidly. Other sources 
describe the relationship as a part-of-relation, e.g. (Patten, Whitworth, Fjermestad, & 
Mahinda, 2005). We would rather opt for the characteristics of anticipation as the 
differentiator. Anticipation is the forecast, how environments might evolve and what might 
happen and in the consequence to arrange the capabilities accordingly (Luftman, 2004).  
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Extending this concept, we can conceive a state where changes are anticipated, detected and 
effectively implemented. Enterprises can then foresee and forethink possible ways of doing 
business and build their companies accordingly. This is the basic foundation of our concept. 
We call this state, where an enterprise is constructed in a way that it is able to seamlessly 
enter collaborations, Enterprise Interoperability. 
 
 
3. Defining Enterprise Interoperability 
Interoperability originally came from the technical disciplines. It describes a state of a 
technical system that is designed to interoperate with others. In this respect, the (Institute of 
Electrical and Electronics Engineers, 1990) formulated the most widespread definition of 
interoperability:  
 
“Interoperability is the ability of two or more systems or components to exchange 
information and to use the information that has been exchanged”. 
 
Following this understanding, interoperability is a property of a (information-technical) 
system and appears as a technological phenomenon. Such definition is suitable for the 
software engineering domain, and there are several authors that mainly follow the approach 
of conceiving Interoperability as a property of IT systems, e.g. (Lewerenz, 1999). Here, the 
main prerequisite to enable interoperability is the ability to exchange data based on a 
common gateway enabling interactions (Roser, 2008). This implies that in this technical 
coherence, interoperability only describes a system feature.  
 
However, the reference object of Enterprise Interoperability is not just a technical system but 
rather a complex, organizational system, namely the enterprise itself. An enterprise, however, 
cannot be seen solely from the technical perspective. Strategic, social and market related 
issues have to be considered as well. Thus, it is necessary to transfer the understanding of a 
mainly technical interoperability into a new business-oriented domain, which takes into 
account an overall picture of interoperability. Nevertheless, in the context of Enterprise 
Interoperability this technical understanding provides the foundations on which 
interoperability occurs. Hence, a shared base in the meaning of common standards and 
gateways is a crucial requirement to Enterprise Interoperability (Gerst & Bunduchi, 2006). 
 
A business-oriented understanding of interoperability, on the other hand, consists of several 
aspects that are more complex. Enterprises are not self-contained systems with predefined 
gateways. The key requirement to enable Enterprise Interoperability is the ability of business 
partners to collaborate rather than the technical circumstances. Besides the fact that the given 
technical landscape enables collaboration in general, business partners need to have a 
common understanding of an aspired partnership. This transforms the understanding of the 
Enterprise Interoperability terminology from a technical feature that an object has, to the 
ability of business partners to be interoperable, based on market-driven as well as personnel 
circumstances. In this respect, the fundamental precondition for Enterprise Interoperability is 
obvious: Business partners are required to have a common goal in terms of an imperative to 
aim for collaboration. From the economic point of view, this corresponds mainly to the 
generation of business benefits for both sides. Thus, Enterprise Interoperability has to 
generate a win-win situation for all collaboration partners in general.  
 
Furthermore, enterprises are changeable, “organic” systems. Having the ability to change and 
to adapt to whatever requirement, they are interoperable per se. But this does not reflect the 
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understanding of interoperability we have. Interoperability is more likely the ability to 
collaborate without any major time delay and without significant effort. Therefore, we can 
postulate that interoperability is only achieved if the collaboration can be realized without 
undergoing any change in the systems and structures involved, whether in the enterprise 
organization, in its business processes or in its enterprise system environment. Based on these 
considerations, we can define Enterprise Interoperability as follows: 
 
Enterprise Interoperability is the ability of multiple firms to generate additional value by the 
division of labor, self-coordinated, within a overlapping business process, based on the 
exchange of coherent information, with a common goal and without fundamental changes to 
the initial organizational, procedural and technical landscapes of the enterprises. 
 
 
4. Characteristics of Enterprise Interoperability 
Based on the definition above, we see that enterprise interoperability comprises several 
attributes that affects different domains. First, there are strategic and socio-organizational 
attributes that address the intended collaboration as the envisaged result of Enterprise 
Interoperability. Second, the definition comprises operational processing attributes. Such are 
more focused on the question, how the interworking, that is the mean of Enterprise 
Interoperability, is realized. Third, there are technical, IT-related attributes. These describe 
the requirements and consequences for ICT (Information and Communication Technology) 
systems to support Enterprise Interoperability. 
In the following we depict the most important characteristic attributes and analyze their 
relationships: 
 
• Generation of additional value by the division of labor 
The main rationale for building a collaboration is that the partners intend to work 
together. In this respect, there is mandatorily a need for this interworking relationship. 
Consequently, the additional value generation is spanning over the collaboration 
partners. Due to this, the output is generated by the division of labor and the 
producing business processes are cross-organizationally spanning. Even as originally 
the concept of business processes aims at the enterprise-internal use, the extension of 
this understanding towards cross-organizational scenarios has evolved within the last 
years. 
 
• Within a overlapping business process 
The provision of an output by division of labor implies that the overall business 
process is set up from nonsplitted process components. These components are put 
together into the overall process. However, from an isolated point of view, they are 
business processes, which are accomplished solely. Thus they can be characterized as 
enterprise-internal, since otherwise a division of labor would exist. Furthermore, it is 
to be stated that due to the self-dependence of the collaboration partners the partners 
are also self-dependent in organizing and executing these parts. Consequently, they 
can be called autonomous. Collaborative business processes are thus build-up by these 
autonomous parts and their exchange relations. In this respect argues Scheuing (1989) 
that within collaborative business relations the enterprise do not act as simple business 
partner (e.g. supplier), but as holistic problem solver. This service provision does not 
only comprehend physical goods delivery but it presents a bundle of services, 
covering material and immaterial components. 
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• Self-coordinated 
The mutual, functional synchronization of a collaboration in conjunction with the 
concept of business process orientation inducts a decentralized control of the 
collaborative operations. This implies a mutual knowledge of the fundamental 
organization and process structures, which have to be steered. Furthermore the 
collaboration must implement control mechanisms in such a manner that these can be 
used both for the steering of the own process parts as well as of the processing parts, 
provided by the collaboration partners. Consequently, the management task of 
collaborative business processes proves to be highly complex. In regards to 
interoperability, this leads to a requirement that the control structures set up to enable 
interoperability must be able to foresee mechanisms to be externally controlled in 
parts.  
 
• Based on the exchange of coherent information 
We have seen that operations span over the borders of companies. In the consequence, 
there arises a supply and demand of information. Thus, information needs to be 
exchanged. The same applies to business processes. In order to realize an effective 
cross-organizational synchronization, information about the processes needs to be 
exchanged. But in interoperability scenarios, the requirement is larger than simply 
transfer data. The data have to be processed electronically and has to be interpreted 
the same way by all partners. Therefore, it has to be coherent – also in terms of 
semantics. 
 
• Without fundamental changes to the initial organizational, procedural and technical 
landscapes of the enterprises. 
The main rationale behind the concept of interoperability is that enterprises can enter 
collaborations in short time and by low costs. Consequently, all affected structures 
have to be prepared for the interconnection with others. This concerns on the one 
hand organizational and procedural structures. Here, people and its roles in the 
company needs to be aligned that potential partners can easily find the right person 
and communicate. Moreover, business processes have to be ready. We have seen that 
this includes the ability to be partially steered by external partners, but this also means 
that business processes expose structural interfaces to third parties where there can 
connect and synchronize. Finally, systems have to be ready for interoperability. The 
latter point is quite largely covered by the classical understanding of (technical) 
interoperability – in this case applied to business applications. 
 
 
5. Interoperability of businesses, processes and information 
systems 
Following this understanding, Enterprise Interoperability is a set of properties of a set of 
enterprises. We have seen that this implies certain attributes to each enterprise in this set. 
Initially the company needs to be able to collaborate with others in order to generate an 
output value. The collaboration itself is not centrally controlled but organized in a mutual 
coordination. Both can only be realized if the collaboration is based on a – at least partially – 
common goal. Thus, from the organizational point of view, there are business requirements 
for the realization of Enterprise Interoperability. We call this Business Interoperability. 
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Business Interoperability is an organizational concept that describes the ability of enterprises 
to interwork from a strategic point of view. It comprises questions of a cultural compatibility, 
of the validity of a combined business model as well as of the trust and human relationship 
between the main actors. 
 
In order to realize the common value generation, enterprises have to link their producing 
capabilities. This means that their individual business processes have to be connected. By 
this, they realize an interconnection of information and materials. Moreover self-coordination 
is only possible if the operative processes are well aligned. This requires processes to be 
designed in a way that they are partially steerable by third parties. In conclusion, building 
Enterprise Interoperability requires well constructed business processes. We call this ability 
Process Interoperability 
 
Process Interoperability is a concept on control and synchronization. It describes the state in 
which an enterprise is able to be partially steered by another enterprise or vice versa to steer 
parts of another firm itself. 
 
Also Process Interoperability basically describes an organizational concept. But in terms of 
operations, mostly these concepts are realized by information systems. Both, the added-value 
producing and the self-coordination, implies an information exchange. This exchange is 
performed through IT. In other words, IT is fundamental to operate business processes. 
Moreover, IT systems that are ready to seamlessly connect are a prerequisite for connecting 
enterprises. Therefore it is mandatory to include information technology in our understanding 
of Enterprise Interoperability. We call this Information System Interoperability. 
 
Information System Interoperability is the founding base for business operations. It comprises 
mechanisms and structures that allow the interwork of enterprise systems, i.e. to exchange 
information and to process this information according to the (common) business purposes. 
 
In consequence, we can decompose Enterprise Interoperability in three discrete concepts that 
can be realized separately and in different degrees. By this, enterprises can structure the EI 
build up process and introduce a level structure approach of Enterprise Interoperability. 
These levels corresponds to the levels of decision making, e.g. (Upton, 1994) applied to 
manufacturing. In the following, we analyze the three partial concepts in depth. 
 
 
5.1 Business Interoperability 
 
As stated above, interoperability is the pure ability to interact and can be achieved within 
three different concepts. The first concept is the domain of businesses. This means within this 
perspective the object being addressed is the market itself, which evolves the business drivers 
for enterprises and which is the place of interaction for enterprises. 
 
The market is divided into different industries. Therein, competitors, suppliers and customers 
can be pointed out as the main partners to be considered. Depending on what the mission and 
the underlying goals are, enterprises choose specific strategies to hold or change their 
position. In order to do this efficiently, knowledge from domains like culture, law, geography 
etc. is needed (see Figure 1). 
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Figure 1: Differentiation of environment 
 
Every entity, which acts in the real world, is dependent on its environment. The environment 
shapes enterprises as well (e.g. (De Groote, 1994) describes the relationship between 
flexibility and environmental influences). There are different perspectives to decompose the 
environment in regards of setting up business strategies. On top level, we can differentiate 
between social and physical dimensions.  
 
The social dimensions are mainly created and affected by humans. Here, we see the economy 
as set of interrelated enterprises and consumers. The enterprises itself also comprise 
information systems. Thus, the economy is a socio-technical system that partly contains 
enterprises that are by themselves socio-technical subsystems. Depending on where 
enterprises are located or where they perform their operations, they have to follow different 
legal regulations. In case of global, multinational enterprises, the legal issues have to be 
rationalized and included into the strategy. A very complicate aspect is the acquaintance with 
cultures, especially for those enterprises, which sell the same products on diverse markets 
within different cultures.  
 
While the social dimensions depend on the behaviour of humans, the physical dimensions 
define the outer frame for interaction of enterprises. The first one, time, is the most important 
one when we consider the main goal of information management as the provision of the right 
information at the right time at the right place to the right person. Because of the distribution 
of information systems, the geographical aspect can be disregarded in that case, but gets more 
importance in the case of industrial industries and additional in handling the aspects of 
networking and distributed collaboration. Climate is another physical dimension, especially 
for those enterprises, which are working in e.g. oil or building industries. The level of 
interoperability can be augmented by considering different environmental configurations as 
context for the process interoperability level. This means that strategies have to consider 
environmental circumstances on the one hand, but penetrate the process interoperability level 
in order to transfer the given market requirements into the procedural landscape of a company 
on the other hand (cf. (Werth, 2007) for the influence of strategic organization on the 
business process characteristics). 
 
 
5.2 Process Interoperability 
Process interoperability is the ability to immediately change or adapt processes. In this 
respect, business processes does not only describe the current way of operations. Rather they 
will specify how an enterprise can adapt. Consequently, the level of description shifts from a 
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present assessment into future potential (Werth, 2006). By this, it is more efficient to meet 
newly emerged market conditions. Combined with the strategic objectives a company aspires, 
an enterprise that is process interoperable can align processes and market drivers.(Jordan & 
Graves (1995) have shown this for products. In this way, present market obstacles can be 
overcome and the targeted goals can be achieved more precisely. Based from the market 
drivers, the specific market requirements can be tagged using deduction (Fuchs, 1996). Vice 
versa, the process-based solutions fitting the requirements can be seen as the enabler for 
business interoperability. Using this information, matched interoperability partners, aligning 
strategies as well as the specific market requirements can be chosen. 
 
Interoperability, however, always implies changes to current process sequences, which results 
in adjusting the relevance of all processes, involved within the collaboration, to the market 
requirements. In this sense, Process interoperability comprises four vertical and two 
horizontal layers (see Figure 2) 
 
 
 
Figure 2: Process Interoperability Framework 
 
The horizontal levels consist of the coordination activities, which are divided into internal 
and external ones. The internal coordination activities govern the private processes of an 
enterprise to control the flow of materials, finances and information within the enterprise. 
This aspect will not be discussed further in this paper because it is not within the focus of 
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Enterprise Interoperability. The second coordination activity is the external coordination 
which controls the public processes (derived from the published parts of private processes, cf. 
(Ziemann, Werth, & Kahl, 2007)) in order to steer the mentioned flows between enterprises. 
 
The main vertical levels are: 
• Information flows which handle the transfer of information in between humans as well 
as applications, 
• Material flows which are logistically embossed and correspond to the physical 
transportation of objects in between two locations and 
• Financial flows, which attend to the transfer of financial funds in between partners. 
 
Additionally, these flows may be decomposed into the three more detailed subdimensions 
temporal, spatial and technical. Doing so, the quality of achieved interoperability can be 
measured.  
 
All these three vertical levels of process interoperability effect on exchangeable objects. 
However, the sequence of activities itself constitutes an own flow that describes the 
synchronization of tasks. This Control flow coordinates and supervises all actions and 
exchanges within the three other levels, within the right context and aligned according to the 
stated business strategy. Partially, the Control flow goes in parallel to one of the other flows 
(in most cases to the Information flow), however in some settings, the control has the 
opposite direction or completely shapes its own structure. Especially in terms of coordination, 
the Control flow acts as an enabler for process interoperability. However, in contrary to the 
other flows, it does not exchange anything and therefore it is not detectable by itself. Control 
flow and its constraints are the main mechanisms to specify service level degrees. In this 
respect, a differentiation according to the fulfilment in these categories leads to a combined 
service level evaluation of interoperable processes (Deelmann, 2007). 
 
 
5.3 Information System Interoperability 
The design of IS follows the rules and needs of the processes. The business requirements 
from the strategic point of view constitute the requirements for the IS architecture as well as 
for the IS itself. Thus, processes and IS can be seen as components in a life cycle, where 
mutually IS are the enabler for processes. IS integrate all entities involved within the 
processes. Actually, this can be described on the basis of the Information System 
Interoperability Architecture described in Figure 3. The strategy, which is defined on the 
business interoperability level, pervades the process interoperability level until it is physically 
established on the information system interoperability level. The affected architectures are 
divided into process and organisation architecture, which are settled on a business related 
field. The process architecture integrates all other elements of the architectures into one 
holistic view. It includes the mentioned flows and shows their distribution within enterprises 
or between them. For analysing Enterprise Interoperability, process architectures seem to be 
well suited, because they show the relation between the flows and the interfaces to connect 
flows. The organisation architecture shows the structure of an enterprise, which cannot 
explicitly be seen in the process architecture. It comprises the hierarchies and the 
responsibilities of different roles, departments and employees (Scheer, 1999). The supporting 
architectures are the application, data and communication architectures. The application 
architecture describes the relations between simple functions, applications or whole clusters 
of enterprises. It shows to what degree applications are interoperable in terms of fulfilling 
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functions. The data architecture contains all information about business objects defined on 
the business interoperability level. This is the source of information that can be used for 
interoperability purposes. For example enterprises can intend to share their data in common 
data warehouses or they can eliminate redundant data to lower the data storage costs. The 
communication architecture is utilized to enable the possibilities of interconnection between 
enterprises. 
 
Technically speaking, all these architectures are operated by the infrastructure, which 
contains all hardware and software systems that are needed to execute business applications. 
Supported by infrastructure and coordinated by the strategy and the adapted communication 
architectures, the interoperation between two enterprises should match the requirements set 
up on the strategic level. However, information system interoperability is the technical 
implementation of interoperability between enterprises, enabled by enterprise architecture 
management on coordination level, and IT infrastructure on execution level. 
 
 
Figure 3: Information System Interoperability Architecture 
 
 
6. Enterprise Interoperability Framework 
Several approaches have been developed to conceptually capture Enterprise Interoperability, 
e.g. (Chen & Daclin, 2006). We will concentrate on the issues described above and derive an 
initial framework for Enterprise Interoperability. The overall goal of generating added value 
for both parties can be achieved by analysing the specific market drivers and deriving 
necessary market requirements. Existing processes have to be adapted according to these 
needs, which lead to the definition of the process requirements to be fulfilled by the system 
interoperability layer. Once these premises have been achieved by implementing the required 
changes into the system architecture, the adjusted architecture acts as an enabler for the 
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process interoperability that, in the same way affects the business interoperability level. 
Following this Enterprise Interoperability life cycle, added value can only be generated by 
constantly meeting the requirements of an upper by the underlying level. 
 
 
Figure 4: Enterprise Interoperability Framework  
 
In the discussion of interoperability, standards and their treatment is one of the central topics. 
In our framework, interoperability is structurally decomposed into the organisational, the 
process and the information system level. The organisational level reflects the real business 
world where enterprises collaborate. From the organisational point of view, interoperability is 
a phenomenon, which appears when people communicate and exchange information. They 
have to understand each other’s meanings and thoughts to share their mental models for task-
oriented activities. The explication of information is error-prone because of different 
backgrounds of the partners and their different interpretation of information.  
 
On organisational level, the primary goal should be coherency in the use of words. It is 
important for enterprises to communicate under this premise. Actors in the business need to 
have the same perception of the “things” in the real world. Especially contracts contain 
ensured, definite information to prevent misunderstandings and furthermore to ensure the 
correctness in case of deliverables. 
 
To become interoperable connected, the partners have to be coherent in their enterprise 
descriptions. One way to do this is to use models, which represent the world a bit more 
formal and simpler. These models describe the business objects and explain the main 
concepts of enterprise organisation, process flow and rules. The organisational, functional, 
data and deliverable perspective are integrated within the process view. Therefore, processes 
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are the most important perspective to describe Enterprise Architectures. These architectures 
specify the way, how the added value in enterprises and between enterprises is created. The 
process level is the space where Enterprise Architecture Management is placed to extend the 
reality on a model-based perspective for planning purposes. Established standards in the field 
of Enterprise Architecture Management are the different modelling languages which are used 
for different perspectives. 
 
Because of the number of different standards, which occur in running information systems, 
the heterogeneity between different enterprises may be seen as barrier or as incompatibility in 
working together. Therefore, it is urgently necessary to treat the differences between the 
existing standards and handle their differences in the right way to become compatible and 
interoperable. 
The main reason for the necessity of interoperability is the diversity of standards in industrial 
applications. From the technical perspective, the precondition of interoperability is the 
enabling of communication as basic requirement for the information exchange between the 
partners. 
On the technical level, interoperability can be measured. As a first-degree measurement, the 
grade of interoperability corresponds to the number of supported standards and the number of 
supported interfaces for different purposes. The more standards exist to fulfil the same 
function, the higher the grade of interoperability has to be. Possibly, for some domains there 
are no standards, so that the interoperability has to be initially established. In summary, 
interoperability can only be established, if there is a minimum of standardization between the 
objects to be interoperable and moreover if these objects have a differentiation between them 
that makes them not(!) being the same of a kind. This relationship also (and in actual research 
mainly) involves the question of semantics. 
 
 
7 Future Directions 
 
The discourse of interoperability is based on a technical understanding and has to be extended 
to achieve a consistent understanding and terminology of the term Enterprise Interoperability. 
Especially the implementation of business aspects and the bridging of technical and business-
related concepts will lead to a sufficiently described Enterprise Interoperability concept. 
Therefore, we have presented in this paper an initial proposal for enhancing the definition of 
Enterprise Interoperability. 
 
Actually, the challenges in this field covers different aspects: First, there are no clear 
concepts that explain the diffusion of strategic decisions into new information systems as 
enabler of Enterprise Interoperability. Second, there is lack of concepts to explain the 
integration of business, process, and information system interoperability. To show that 
Enterprise Interoperability has to be treated as a holistic approach, we presented the 
Enterprise Interoperability Framework to get a complete and integrated understanding for 
Enterprise Interoperability. One research gap concerns business requirement modelling. 
Especially the mapping of language concepts, information model types and their coherent 
usage in communication is needed to enable a holistic interconnection of enterprises. 
Although Enterprise Interoperability is a state of potentially being able to do businesses, 
mechanisms need to be researched, how this potential can be transferred into implementation. 
At the end, what counts in respect to economical value is to profitably operate a business, not 
to be perfectly prepared for it.  
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